Background: AMPA receptors predominantly mediate fast excitatory synaptic trans-
mice. These data suggest that deficiency of GluA1 palmitoylation causes perturbed neuronal inputs from the entorhinal cortex to the dentate gyrus, which potentially underlies the excessive excitability in response to seizure-inducing stimulation.
Conclusion: Our findings conclude that an appropriate regulation of Arc expression in the dentate gyrus, ensured by AMPA receptor palmitoylation, may be critical for stabilizing hippocampal neural circuits and may suppress excess excitation.
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| INTRODUCTION
Activity-induced expression of immediate early genes (IEGs) has been explored to monitor neuronal activity in the brain. [1] [2] [3] [4] Excitatory inputs to neurons induce the expression of various IEGs, including Arc, with their particular temporal and spatial patterns in the brain.
In the mammalian central nervous system, glutamate is the major excitatory neurotransmitter, and the excitatory synapses throughout the brain contain α-amino-3-hydroxy-5-methyl-4-isoxazole propionate (AMPA)-type glutamate receptors, which predominantly mediate fast excitatory synaptic transmission. Therefore, a quantitative control of synaptic AMPA receptor number is critical for basal synaptic transmission, mammalian synaptic plasticity, and higher brain function. [5] [6] [7] [8] We have previously reported that a key modification mechanism of AMPA receptor trafficking into and from excitatory synapses is the post-translational protein S-palmitoylation of the receptors at their C-termini. [9] [10] [11] [12] [13] [14] [15] Among the four AMPA receptor subunits GluA1-4 (also known as GluR1-4, GluRA-D, or GluRα1-4), GluA1 mainly acts in activity-dependent AMPA receptor trafficking into postsynapses. 8, 12, 16 Recently, we reported that the GluA1 C-terminal palmitoylation-deficient (GluA1C811S) mice showed enhanced seizure susceptibility and disturbed synaptic plasticity without affecting gross brain structure or normal excitatory synaptic transmission in vivo. 17 Significant pathophysiological spine enlargements upon strong stimulation were observed in the hippocampus of GluA1C811S mice.
These mutant mice also exhibited increased expressions of IEG products, c-Fos and Arc proteins, in the hippocampus and the cerebral cortex.
In this report, we further examined Arc expression in detail and found altered expression patterns of Arc in the hippocampal dentate gyrus of GluA1C811S mice at the basal state.
2 | ME TH ODS
| Experimental animals
Mice were fed with standard laboratory chow and water in standard animal cages under a 12-h light/dark cycle.
| Antibodies
Anti-Arc (OP1/2MBL-2012B and OP2-2012, H.O.) antibodies were used for the experiments.
| Electrophysiology
Male mouse hippocampal slices and electrophysiological recordings were prepared as previously described. 17 Each slice was perfused (approximately 3 mL/min) with artificial cerebrospinal fluid (in mM:
125 NaCl, 2. GluA1C811S mice showed enhanced seizure susceptibility, 17 we first assessed synaptic E/I balance in the dentate gyrus, the major entry gate for cortical input to the hippocampus (see also Figure 2C ). Stim- 
| Perturbed expression pattern of Arc in the dentate gyrus of GluA1C811S mutant mice
Previous studies have shown that Arc-positive cells were mainly found in the upper blade, rather than the lower blade, of the dentate gyrus at the basal state as well as after spatial exploration. [18] [19] [20] [21] Expression levels of Arc protein under the basal condition were comparably low in the dentate gyrus of wt and CS/CS mice. 17 Notably, our immunohistochemical staining showed that Arc proteins exhibited abnormal expression patterns in CS/CS mice, compared to wt mice. Namely, Arcpositive neurons were equally observed in both upper and lower blades of the dentate gyrus, in most but not all CS/CS mice (Figure 2A ).
The ratio of Arc-positive cells to total cells in the lower blade was increased in CS/CS mice, whereas no significant difference was observed in the upper blade or in total cell numbers ( Figure 2B ). 
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